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WMO, CGMS & IPWG

CGMS	has	five	International	Science	Working	Groups	(ISWGs)	:
International	TOVS	Working	Group:	ITWG
International	Precipitation	Working	Group:	IPWG	(400+	members)
International	Radio	Occultation	Working	Group:	IROWG
International	Winds	Working	Group:	IWWG
International	Clouds	Working	Group:	ICWG	

CGMS	members	include:	CNES,	CMA,	CNSA,	EUMETSAT,	IMD,	ISRO,	
IOC/Unesco,	JAXA,	JMA,	KMA,	NASA,	NOAA,	ROSHYDROMET,	
ROSCOSMOS,	ESA,	and	WMO;	observers	include	CSA,	ENV	CAN,	
GCOS,	KARI,	KIOST,	and	SOA.	

WMO:	World	Meteorological	Organisation
CGMS:	Coordination	Group	for	Meteorological	Satellites

IPWG:	International	Precipitation	Working	Group
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IPWG Objectives
1)	Promote	standard	operational	procedures	and	common	software	
for	deriving	precipitation	measurements	from	satellites

2)	Establish	standards	for	validation	and	independent	verification	of	
precipitation	measurements

3)	Foster	the	exchange	of	data	on	inter-comparisons	of	operational	
precipitation	measurements	from	satellites

4)	Stimulate	increased	international	scientific	research	and	
development	in	this	field

5)	Provide	recommendations	to	national	and	international	agencies	
regarding	the	utilization	of	current	and	future	satellite	instruments	
on	both	polar	and	geostationary	platforms

6)	Encourage	regular	education	and	training	activities
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IPWG activities
• Provide recommendations to CGMS related to:
- current, planned and future precipitation missions, and;
- development, assessment and utilisation of precipitation 

algorithms and products.

• Working groups (helping to identify recommendations):
- Research working group
- Data assimilation working group
- Applications working group
- Scattering working group
- Validation working group

• Continuing intercomparison of satellite-derived 
precipitation products over diverse validation regions
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Examples of IPWG support:
• GPM 166&183 GHz channels for light rain/snowfall
• Continuation of coverage over the Indian Ocean 

(Meteosat-8 will now be positioned at 41.5°E, 2017)

• Utilization of post-operational satellites – once METOPC 
is operational, METOPA will be allowed to drift

• Extension of inter-comparisons to other regions –
development and operation of site over South Africa 

• Training sessions for students and users
• Special journal issues (e.g. JHM, 21 papers)
• Instigation of positioning papers on satellite 

precipitation estimation.
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Co-chairs and Rapporteurs

Years Co-chairs* Rapporteur
2001-2004 Arnold	Gruber Vincenzo	Levizzani

James	F.	W.	Purdom
2004-2006 Peter	Bauer F.	Joseph	Turk	
2006-2008 Ralph	R.	Ferraro Christopher	Kidd	
2008-2010 George	J.	Huffman Christian	Klepp
2010-2012 Paul	Kucera Bożena Łapeta

Volker	Gärtner
2012-2014 Kazumasa	Aonashi Nai-Yu	Wang	
2014-2016 Remy	Roca Tufa	Dinku

Ralph	R.	Ferraro
2016-2018 Ziad Haddad Dong-Bin	Shin

Co-chairs	are	selected	for	a	2	year	term	and	work	in	parallel	with	the	outgoing	co-chairs	
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IPWG Meetings
• Formation Meeting: June 2001, Fort Collins, CO
• IPWG-1: Sept. 2002, INM, Madrid, Spain

• IPWG-2: Oct. 2004, NRL, Monterey, CA

• IPWG-3: Oct. 2006, BoM, Melbourne, Australia

• IPWG-4: Oct. 2008, CMA, Beijing, China
• IPWG-5: Oct. 2010, MPI, Hamburg, Germany

• IPWG-6: Oct. 2012, CPTEC, São José dos Campos, Brazil

• IPWG-7: Oct. 2014, JAXA, Tsukuba, Japan
• IPWG-8: Oct. 2016, CNR, Bologna, Italy

• GEWEX/GPCP 2003 

• PEHRPP, June 2005, Irvine, CA
• 1st IWSSM, Oct. 2005, Madison WI

• PEHRPP, Dec. 2007, WMO, Geneva, Switzerland
• 2nd IWSSM, Mar/Apr 2008, Steamboat, CO

• 3rd IWSSM, Mar/Apr 2011, Gainau, Germany

• 4th IWSSM, May 2013, Mammoth Mtn. CA

+5th IWSSM, Oct. 2016, Bologna, Italy
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poster	prizes	for	early	career	scientists
(Sponsored	by	Vincenzo	Levizzani &	Chris	Kidd)

63	oral	presentations
88	poster	presentations

158	participants	from	23	countries

IPWG-8 & IWSSM-5
CNR,	Bologna,	Italy	3-7	October	2016



IPWG membership/attendance
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Working Group outcomes (I)
Validation Working Group:
→ IPWG: broaden IPWG validation to include under-represented countries
→ IPWG: Uncertainly assessments – initial pass using climate classification
→ IPWG: L2/swath validation – interaction with EUMETSAT H-SAF
→ IPWG: validation of snowfall products
→ IPWG: standardisation of validation procedures – GPCC daily/monthly
→ CGMS: maintaining in situ observations and access to hitherto     
unaccessible surface data.

Applications Working Group:
→ IPWG: Update training links on web page
→ GCMS/WMO: maintain/coordinate constellation with SSMI/ATMS-class
→ IPWG: Generate review paper of satellite products and usability
→ IPWG: links to data, processing and analysis tools
→ WMO: improved access to surface data to improve satellite estimates
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Research Working Group:
→ IPWG: Improvements are needed to:

high-latitude precipitation estimates;
shallow/orographic precipitation, and;
land surface emissivities.

→ IPWG: comprehensive validation of oceanic precipitation needed
→ CGMS: Enhance spatial and temporal resolution to improve our 
understanding of microphysical processes
→ IPWG: exploit new generation of multispectral vis/IR GEO sensors
→ CGMS: coordination of PMW sensors – current, planned & future
→ CGMS: accessibility to GEO data <1 hour

Working Group outcomes (II)
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Scattering Working Group:
→ IPWG: Interface needed between users and providers of scattering info.
→ IPWG: Need to decouple scattering from RT code for flexibility
→ CGMS: support needed to fully exploit microphysical/scattering in 
precipitation retrievals

Data Assimilation Working Group
→ CGMS: Incorporate data assimilation requirements when developing new 
missions
→ IPWG: regular scientific workshops on cloud/rainy data assimilation
→ CGMS: high temporal/spectral PMW sampling of clouds/precipitation
→ IPWG: coordination across CGMS ISWGs for cloudy data assimilation
→ CGMS: improved latency needed to improve ability to fit DA requirements
→ ISWGs: coordinate/develop validation strategies 

Working Group outcomes (III)
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Key outcomes: IPWG…
• acknowledges some progress in sustaining the precipitation 

constellation (e.g. EUMETSAT, CMA, NOAA).
• asserts the need for the formulation of a coordinated plan towards 

a sustainable MW-based constellation
• notes the need to account for user (DA/meteorology/hydrology) 

requirements for temporal/spatial sampling specifications.
• notes the continuing effort in developing and implementing  

scattering and emissivity databases
• recognises the need to enhance scientific and operational 

activities for mixed/solid phase precipitation at mid-high latitudes
• backs training activities (with WMO/CGMS support) on an annual 

basis, with a summer school possible for 2017/2018
• recommends further support/encouragement to involve more 

nations in IPWG validation effort (e.g. India, China)
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By	2023	potentially	
only	3	operational	
sensors:	1xMWI,	
1xMWS,	1xATMS



IPWG Inter-comparison regions
Near	real-time	inter-comparison	of	model	&	satellite	estimates	vs	radar/gauge

IPWG		- http://www.isac.cnr.it/~ipwg/
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Accessing IPWG intercomparisons

http://www.isac.cnr.it/~ipwg/
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Main	IPWG
Inter-comparison

Web	sites



Regional Web pages - Japan

Daily	images	and	statistics	and	summary	plots!
Probably	the	best	run	web	page	at	present!	
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European Instantaneous Inter-comparisons
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Regional analysis: Western Europe
AMSR2 GMI SSMIS

ATMSDPR-NS MHS-V04MHS-V03

0.0				0.1				0.2				0.3				0.4				0.5				0.6			0.7				0.8					0.9
Correlation

NASA	PMM	Science	Team	meeting,	Houston,	TX
24-28	October	2016



Regional analysis: United States
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GPCC (gauge) large-scale validation
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AMSR2v04

GMIv04
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ATMSv04

MHSv04

ratio
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Overestimation	>	underestimation

GPCC (gauge) large-scale validation

Range	of	(sat/gauge)	ratios	relates	to	number	of	samples;	GMI	has	the	smallest	
number	of	samples	(1x221),	then	AMSR2	(1x486)	and	SSMIS	(4x180)	with	the	greatest.
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Latitudinal profiles by accumulation
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Inter-satellite retrieval comparisons

GMI-AMSR2 338	cases 6,919,090	fovs
GMI-SSMIS	 1673	cases 11,718,314	fovs
GMI-MHS 1732	cases 4,466,330	fovs
GMI-ATMS	 444	cases 1,156,309	fovs

matchups
<=	60s

<=5	km	fov

GPM orbit 
crosses all 

constellation 
satellite orbits 
thus allowing 
inter-satellite 
comparisons 
to be made. 60	s,	nadir	crossing	matchups	(2015)
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Instantaneous matchups
GMI AMSR2
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Summary
IPWG provides support for precipitation research through:
• Workshops, meetings and education
• Representing the precipitation scientific community
• Developing and assessing new techniques
• Providing recommendation for future missions

Web	Page:	http://www.isac.cnr.it/~ipwg
Future Meeting:   IPWG-9 October 2018, most likely in US

Current key issues:
• Maintaining current observational capabilities of the 

precipitation constellation
• Improving access and utilization of surface data sets
• Better interaction with other ISWGs
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